SUMMARY A two-year, bilingual mass-media health education campaign was carried out in two communities with a third serving as control. In one of the two treated communities, personal counseling of high risk individuals ("intensive instruction") took place. Dietary behavior, before and after the campaigns, was assessed using a dietary questionnaire which estimated the average daily consumption by participants of cholesterol, saturated fat, and polyunsaturated fat. Both intensive instruction and the mass-media campaigns led to significant reductions (20-40%) in cholesterol and saturated fat consumption in both men and women, with intensively instructed men tending to outperform men exposed to mass-media alone. In general, the improvements in the treated communities were the two years of the study, whereas the initial small drops in the control community at the end of the first year were followed by recidivism during the second year. Polyunsaturated fat consumption fell slightly in all three communities so that increases in P/S ratios in the two treated communities were of only modest degree. Mean changes in plasma cholesterol concentration for the various cohorts under study were highly correlated with those which would have been predicted on the basis of the self-reported changes in dietary behavior. The results indicate that mass-media health education campaigns can lead to significant changes in dietary practices in the general population with potentially important public health implications.
Multiple Risk Factor Intervention Trial,4 and several international studies).5 In the meantime, it is pertinent to consider the kinds of preventive programs which might be mounted, assuming positive outcomes of these trials. In this connection it is relevant to note that the observational studies have indicated that only a minority of future cases of cardiovascular disease develop among so-called "high risk" individuals (the exact percentage depending upon how the term "high risk" is defined).6 This suggests that the full potential for cardiovascular disease prevention can only be realized if multifactor risk reduction programs are directed at low and average risk individuals as well as high risk individuals. Thus, it will be necessary to give consideration to the use of a community-based, public health model for preventing cardiovascular disease, rather than placing exclusive reliance on the conventional clinical-medical model.
With considerations such as these in mind, the Stanford Three Community Study was planned as a controlled pilot study designed to develop and evaluate risk reduction programs. The present report deals with the effects on dietary behavior of the first two years of our health education campaigns.
the two years of the study, whereas the initial small drops in the control community at the end of the first year were followed by recidivism during the second year. Polyunsaturated fat consumption fell slightly in all three communities so that increases in P/S ratios in the two treated communities were of only modest degree. Mean changes in plasma cholesterol concentration for the various cohorts under study were highly correlated with those which would have been predicted on the basis of the self-reported changes in dietary behavior. The results indicate that mass-media health education campaigns can lead to significant changes in dietary practices in the general population with potentially important public health implications.
Methods
Three northern California communities -Watsonville, Gilroy, and Tracy -were selected for study. The communities were semi-rural with economies centered largely around agriculture and agriculture-related business. For each community, a special directory7 in which city addresses are organized by street name, was used to generate a random sample for that community. The directory was first screened to eliminate any addresses which were clearly not households, but rather businesses or institutions, and any addresses which were outside the city limits. The remaining addresses were supplemented using lists of new construction, and then enumerated, after which a random sample of them was selected. The sample was defined as all men and women aged 35-59, residing at the selected households. The convention was adopted that all age-eligible individuals living in multiple dwelling units would be eligible for the study. The age distribution of the population for each community as determined from the 1970 census, plus the known number of residential addresses in each community, was used to estimate the ratio of age-eligibles per household. This ratio was used to determine the sampling rate of households in order to generate an eventual sample containing the desired number of individuals.
All members of the sample were invited to participate in an initial survey in the fall of 1972 (S), and in subsequent follow-up surveys (S2, S3) in the fall of 1973 In order to provide a measure of the effects of mass media alone in Watsonville, a theoretical sample which we have called Watsonville "reconstituted" was created as follows: the intensively instructed, high risk individuals and the intensively instructed, non-high risk spouses were removed from the Watsonville sample, and the sex-specific data from the remaining high and non-high risk individuals were weighted; the former in proportion to the ratio of the total number of high risk individuals originally present in the sample to the number of high risk intensive instructees removed, and the latter in proportion to the ratio of the total number of non-high risk individuals originally present in the sample to the number of non-high risk intensively instructed spouses removed. The ratio of high to non-high risk subjects in the sample was thus preserved, while the effects of intensive instruction were removed.
Intensive instruction took place from mid-May to the end of August, 1973 The questionnaire was designed to characterize the average or usual dietary behavior of participants, and not their intake over a relatively brief, recent time interval. Also, it was not intended to be comprehensive, but rather concentrated on cholesterol, saturated and polyunsaturated fat, refined sugars, and alcohol. Accordingly, it contained only questions about the frequency of ingestion and the usual portion size of all major food items containing significant amounts of these ingredients. Included were eggs, milk, . Changes in reported daily cholesterol consumption for men in response to a two year health education campaign (mean ± SE). The P values at the base of the bar graphs refer to the changes from S, to S, within a given experimental group (paired, two-tailed t-tests). The P values above the brackets refer to the differences in the S, to S, changes between one experimental group and another (nonpaired, two-tailed t-tests). and is presumably caused by the slight hemodilution associated with recumbency. In the Results section we have reported both corrected and uncorrected S, plasma cholesterol concentrations. The correction was made by dividing all cholesterol values obtained at SC by .971.
Results
Figures 1 through 4 show the changes in reported cholesterol and saturated fat consumption for men and women over the two years of the study. As shown in figure 1, the degree of reduction in cholesterol consumption reported by intensively instructed men was significantly greater than that reported by Watsonville men receiving mass media alone (i.e., the Watsonville "reconstituted" cohort), both for the S, to S, comparison (P < 0.01) and for the S, to S, comparison (P < 0.05). Intensively instructed women, on the other hand, did not significantly outperform women in the "reconstituted" cohort with respect to cholesterol intake, either from S, to S, or from S, to S3 ( fig. 2) .
As in the case of cholesterol intake, intensively instructed men showed reductions in reported saturated fat consumption from SC to S, which were significantly greater (P < 0.05) than those reported by men in the "reconstituted" cohort ( fig. 3) 4 . Changes in reported daily saturated fat consumption for women in response to a two year health education campaign (mean ± SE). P values as described in legend to figure 1.
to the slight degree of recidivism among the intensive instructees, and in part to continued improvement in the "reconstituted" cohort. Among women, intensive instructees did not outperform the "reconstituted" cohort with respect to reported saturated fat consumption, either from S, to S2 or from S, to S3 ( fig. 4) . A pattern of slight recidivism among intensive instructees and continued improvement in the "reconstituted" cohort was again seen.
As shown in figures 1 through 4, men and women in the Watsonville "reconstituted" cohort (who received mass media alone) did not significantly outperform men and women in the Gilroy cohort (who also received mass media alone) with respect either to reductions in reported cholesterol consumption or saturated fat consumption. However, these mass media alone cohorts did significantly outperform the corresponding male and female Tracy cohorts, both for the S, to S2 comparison, and for the S, to S, comparison. Of special interest is the fact that in none of the mass media alone cohorts was recidivism observed from S2 to S3, whereas in the two Tracy cohorts, after initial small improvements from S, to S2, recidivism was seen from S2 to S3 for both men and women in reported consumption of both cholesterol and saturated fat. Thus, the effects of surveying and reporting results to participants and their personal physicians (the only treatment given to the two Tracy cohorts) were both of lesser magnitude and transitory as compared with the effects of the campaigns. Figures 5 and 6 show the changes in reported P/S ratio for men and women over the two years of the study. An unanticipated result of our campaigns was that reported consumption of polyunsaturated fat fell in all six treatment cohorts. Despite this, P/S ratios tended to rise in the treatment cohorts relative to the controls. This rise was significantly greater among intensively instructed men and women as compared with the corresponding "reconstituted" cohorts from S, to S, (P < 0.05 for both men and women).
However, by S3 the significance of this difference was lost owing principally to recidivism among the intensive instructees. The four mass media only cohorts tended to outperform the two Tracy cohorts, although the differences were statistically significant only for the Gilroy vs Tracy comparisons. As with cholesterol and saturated fat consumption, recidivism was seen from S2 to S3 in two Tracy cohorts, whereas three of the four mass media alone cohorts showed either maintenance or further improvement from S2 to S3, the exception being women in the Watsonville "reconstituted" sample who showed recidivism from S2 to S3. It is seen from figures I through 4 that women reported eating less cholesterol and saturated fat than men at baseline. However, since women in general tend to weigh less than men, their lower consumption of these substances could well be appropriate, given their smaller body size. In table 2 cholesterol, saturated fat, and polyunsaturated fat are expressed per 100 lbs body weight in order to permit more valid male-female comparisons. P/S ratios and total body weight for men and women are also shown in this table. It is seen that in Gilroy and Tracy, women reported eating significantly less cholesterol and saturated fat than men, even after allowing for differences in body weight. In all three communities women reported eating more polyunsaturated fat per 100 lbs body weight than men, and this difference was significant in Watsonville and Tracy. These differences in nutrient intake resulted in significantly higher P/S ratios in the reported diets of women as compared with men in all three communities.
In table 3 Cartwright further pointed out that mass media campaigns were usually ineffective in that while they might be reasonably successful in influencing information and attitudes (I and 2), they typically did an inadequate job of promoting and guiding the specific actions or behaviors advocated in the campaign (3). With these considerations in mind, we attempted to use mass media in a manner which we felt had been previously underutilized; namely, to teach specific behavioral skills. The results presented in this report suggest that this approach worked, i.e., it appears that a multi-media health education campaign can -lead to favorable dietary changes in the general population. Assuming that such changes are proven to prevent CHD, these results have obvious public health implications. There is also some suggestive evidence that the combination of personal counseling and mass media may produce changes more rapidly, but that, with time, individuals exposed to mass-media only tend to "close the gap."
It is apparent that a certain amount of caution is called for in interpreting self-reported changes in dietary behavior. tions, developed under metabolic ward conditions, to subjects in the free-living state. For example, in the experiments from which the equations were derived, food composition of the experimental diets was determined by direct measurement, whereas in our study, we had to rely on self-reported dietary intake and data from published food composition tables. The latter may or may not have adequately reflected the composition of the foods which our subjects actually consumed. Also, as mentioned previously, these equations assume that all dietary changes are made isocalorically. Although we have no direct proof that this condition was met in our study. we know that changes in body weight over the two years of the study were insignificant in our participants. Despite these and other limitations, we nevertheless feel that this approach is a useful way of attempting to relate the observed plasma cholesterol changes to the reported changes in diet. Both equations predict larger changes in plasma cholesterol concentrations than those which were actually observed. The most plausible explanation for this discrepancy would appear to be that participants tend to overstate the extent of the dietary changes which they have made. Even allowing for this, we believe that the correlations between the observed and predicted cholesterol changes imply that the reported dietary changes are at least in part real, and ought not to be dismissed as entirely artifactual.
Previous studies have suggested that correlations ranging from 0.5 to 0.8 may be regarded as indicating an acceptable Our failure to increase polyunsaturated fat consumption is probably related to the difficulty in communicating to people the relatively complex message that dietary intake of only certain fats is to be reduced, whereas intake of others is to be increased. In favor of this interpretation is the fact that intensive instructees performed significantly better than individuals exposed to mass media alone in improving their P/S ratios, at least from Si to S,, suggesting improved communication of the more subtle dietary message in the personal interaction setting. However, it must be admitted that even in this group, polyunsaturated fat consumption fell, although to a lesser extent than in the mass-media treatment groups.
The sex difference in dietary behavior in the direction of a higher P/S ratio and a lower cholesterol and saturated fat intake for women, even after correcting for male-female differences in body weight, is 45, [22] [23] [24] A proper assessment of the public health implications of these results requires consideration of the extent to which the results on the sample can be generalized to the community at large. It is recognized that the group of subjects for whom results are reported constitute only a little over 50% of the individuals originally eligible for S,. Not all of the dropouts, however, represent individuals who refused to participate. Approximately one-quarter to one-third were individuals who had either moved out of the communities or who were deceased at the time of S2 and/or S3. Further analysis of data on dropouts is currently in progress to determine if they differ in any important way from subjects who continued to participate in the study.
In summary, we believe that further analysis of the data on dropouts and the "after only" sample will enable us to make more quantitative statements about the generalizability of our overall results and about their ultimate public health potential. In the meantime, the results presented here offer encouragement that mass media health education campaigns can bring about favorable changes in dietary practices.
